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ABSTRACT : PROBLEM TO BE SOLVED: To provide a display device which enables to maintain 

display quality of a satisfactory level under various environments where the intensity of 
ambient light differs, and is low in power consumption. 

SOLUTION: This display device is provided with a display panel 10 which enables the 
display using at least the ambient light, a photosensor 20 which detects the intensity of the 
ambient light which is made incident from an observer side to the display panel 10, an 
illuminator 30 which emits illuminating light for display to the display panel 10 and a control 
circuit 40 which is connected with the photosensor and the illuminator. The control circuit 
40 controls the intensity of exit light of the illuminator 30 in accordance with the 
predetermined relation that the higher the intensity of the ambient light is, the lower the 
intensity of the illuminating light is, according to the intensity of the ambient light detected 
by the photosensor 20. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation, 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s h ows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the display which can display using an ambient light at 
least especially about a display like a reflective mold liquid crystal display and the mold liquid crystal 
display both for transparency reflective, or a transflective LCD. 
[0002] 

[Description of the Prior Art] In recent years, the miniaturization of displays, such as various kinds of 
electrical machinery and apparatus and an automobile, lightweight-izing, and low-power-ization are 
progressing. As a display device which has these features, the liquid crystal display ("LCD" is called 
hereafter.) is used for various applications. 

[0003] LCD is divided roughly into the reflective mold LCD which displays using the transparency 
mold LCD and ambient light (sunlight and interior lighting light are included) which display using the 
illumination light irradiated from a back light. In addition, a thing equipped with a front light for an 
ambient light to display in a weak environment is also in the reflective mold LCD. Furthermore, LCD 
which can be displayed js proposed in recent years with both the display mode (transparent mode) using 
the illumination light from a back light, and the display mode (reflective mode) using an ambient light 
like the mold LCD both for transparency reflective (for example, refer to JP,1 1 -1 01 992, A), and a 
transflective type LCD (for example, refer to JP,2000- 1 950 1 , A). 

[0004] The display grace (conspicuousness of an image) of displays, such as LCD mentioned above, is 
influenced not only of a reflective mold but of an ambient light. Then, the attempt for optimizing display 
grace according to the reinforcement of an ambient light is made. 

[0005] For example, about the transparency mold LCD, when an ambient light is strong, the outgoing 
radiation light reinforcement of a back light is gone up, and when an ambient light is weak, there is a 
thing equipped with the function to reduce the outgoing radiation light reinforcement of a back light. 
Moreover, LCD which adjusts outgoing radiation light reinforcement of the back light according to the 
reinforcement of this ambient light automatically is also proposed (for example, JP,6-332385,A). 
Moreover, even if the back light fixes the control condition (an electrical-potential-difference value and 
duty ratio), the lighting system which stabilized outgoing radiation light reinforcement is also proposed 
by detecting and carrying out feedback control of the outgoing radiation light reinforcement of a back 
light by surrounding temperature and lighting time amount, using photosensor, since outgoing radiation 
light reinforcement may change (for example, JP,5-127602,A). 

[0006] The information processor equipped with the function which, on the other hand, carries out 
lighting/putting-out-lights control of the front light automatically according to the reinforcement of an 
ambient light for the purpose of low-power-izing of the information processor equipped with the 
reflective mold LCD is proposed (JP,1 1-344958,A). 
[0007] 

[Problem(s) to be Solved by the Invention] However, since the transparency mold indicating equipment 
represented by the transparency mold LCD currently indicated by above-mentioned JP,6-332385,A goes 
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up the outgoing radiation light reinforcement of a back light indispensably [ the lighting by the back 
light ] when bright in a perimeter, especially power consumption increases. Since the reflective mold 
LCD of above-mentioned JP,5-127602,A turns on a front light to it only when dark in a perimeter, 
although there is little power consumption, since lighting/putting-out-lights control of the front light is 
only carried out, the high-definition display according to extent of surrounding brightness cannot be 
offered. 

[0008] This invention is made in view of the above-mentioned situation, and while the purpose can 
maintain the display grace of level sufficient in the bottom of the various environments where ambient- 
light reinforcement differs, power consumption is to offer a low display. 
[0009] 

[Means for Solving the Problem] The display panel which the display of this invention can display 
[ which used the ambient light at least ], The photosensor which detects the reinforcement of the ambient 
light which carries out incidence to said display panel from an observer side, It has the control circuit 
connected to the lighting system which carries out outgoing radiation of the illumination light for a 
display to said display panel, and said photosensor and said lighting system. Said control circuit 
According to the reinforcement of the ambient light which said photosensor detected, based on the 
relation decided beforehand that the reinforcement of said illumination light is low, it has the 
configuration which controls the outgoing radiation light reinforcement of said lighting system, so that 
the reinforcement of said ambient light is strong, and the above-mentioned purpose is attained by that. 
[0010] Said display panel may be a reflective mold liquid crystal panel, and said lighting system may be 
a front light. Or said display panel may be a mold liquid crystal panel both for transparency reflective, 
and said lighting system may be a back light. 

[001 1] It has the further photosensor which detects the outgoing radiation light reinforcement of said 
back light, and as for said control circuit, it is desirable to control the outgoing radiation light 
reinforcement of said lighting system so that the outgoing radiation light reinforcement of said back 
light which said further photosensor detects according to the reinforcement of the ambient light which 
said photosensor detected may serve as a predetermined value. 

[0012] As for said photosensor, m the case of the active-matrix mold display panel with which said 
display panel is equipped with the switching element formed on the substrate, it is desirable to consider 
as the configuration currently formed on said substrate. Wiring which connects the cathode and anode of 
said photosensor is formed on said substrate, and, as for said control circuit, it is desirable to consider as 
the configuration which controls the outgoing radiation light reinforcement of said lighting system based 
on the value of the current which flows said wiring. 

[0013] The photosensor with which the lighting system of this invention detects the reinforcement of an 
ambient light, It has the control circuit connected to the lighting system which carries out outgoing 
radiation of the illumination light, and said photosensor and said lighting system. Said control circuit 
According to the reinforcement of the ambient light which said photosensor detected, based on the 
relation decided beforehand that the reinforcement of said illumination light is low, it has the 
configuration which controls the outgoing radiation light reinforcement of said lighting system, so that 
the reinforcement of said ambient light is strong, and the above-mentioned purpose is attained by that. 
[0014] 

[Embodiment of the Invention] Below, the structure of the display of an operation gestalt and actuation 
by this invention are explained, although the display which has the active matrix liquid crystal display 
panel which has TFT (thin film transistor) for every picture element is illustrated in the following 
examples, restrict this invention to this - it may be widely applied to the well-known display which can 
be displayed using ** and an ambient light. 

[0015] LCD100 of the operation gestalt by this invention is typically shown in drawing 1 . 

[0016] LCD100 has the active matrix liquid crystal display panel 10, photosensor 20, a lighting system 

30, and a control circuit 40. 

[0017] The active matrix liquid crystal display panel 10 is a display panel which can be displayed using 
an ambient light at least, and, specifically, may be a well-known display panel used for the reflective 
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mold LCD, the mold LCD both for transparency reflective, or a transflective type LCD. The mold LCD 
in two ways has the transparency field which displays by the transparent mode, and the reflective field 
which displays in reflective mode for every picture element. Typically, a picture element electrode has a 
transparent electrode and a reflector, a transparency field is prescribed by the transparent electrode, and 
a reflective field is prescribed by the reflector (refer to above-mentioned JP,1 1 -1 01 992,A). It has the 
diffusion shell (half mirror) which transflective [ LCD ] penetrates a part of light which carried out 
incidence, and reflects a part (refer to above-mentioned JP,2000-1 9501 ,A). 
[0018] A display panel 10 can be displayed in reflective mode at least, using an ambient light. A 
reflective mold display panel displays using the exposure light by which outgoing radiation is carried 
out from an ambient light and a front light. The mold display panel in two ways and a transflective type 
display panel display reflective mode using the ambient light reflected by the reflector and the diffusion 
shell, respectively, and display the transparent mode using the illumination light from the back light 
which penetrates a transparent electrode and the diffusion shell. 

[0019] Photosensor 20 is formed in order to detect the reinforcement of the ambient light which carries 
out incidence to a display panel 10 from an observer side. Photosensor 20 is a photodiode. 
[0020] In the configuration using the active-matrix mold display panel 10 as illustrated It is possible to 
form using the process which forms a switching element, and the same process on the substrate (for 
example, glass substrate) which forms the switching element (here TFT) of the active-matrix mold 
display panel 10. The rise of cost can be controlled, while mounting photosensor 20 in a display panel 
afterwards by carrying out like this, or losing the need of preparing wiring for leading about and being 
able to reduce power consumption. Furthermore, when using a photodiode as photosensor 20, in order to 
change into a current the photoelectromotive force produced in the photodiode, it is desirable to form 
wiring which functions as a load (resistance) on the same substrate. 

[0021] A lighting system 30 is a back light or a front light, and consists of for example, fluorescence 
tubing, respectively. A lighting system 30 is suitably chosen according to the type of a display panel 10. 
[0022] It connects with photosensor 20 and a lighting system 30, and according to the reinforcement of 
the ambient light which photosensor 20 detected, it controls the outgoing radiation light reinforcement 
of a lighting system 30 based on the relation decided beforehand that the reinforcement of the 
illumination light is low, so that a control circuit 40 has the strong reinforcement of an ambient light. 
That is, since sufficient display grace is acquired even if the illumination light by which outgoing 
radiation is carried out from a lighting system 30 is weak, when an ambient light is strong, a control 
circuit 40 reduces the outgoing radiation light reinforcement of a lighting system 30. On the other hand, 
when an ambient light is weak, a control circuit 40 raises the outgoing radiation light reinforcement of a 
lighting system 30 so that sufficient display grace may be acquired. Thus, while maintaining sufficient 
display grace under the various environments where ambient-light reinforcement differs by controlling a 
lighting system 30, power consumption is stopped by losing the exposure of the unnecessary 
illumination light. 

[0023] The relation between the reinforcement of an ambient light and the reinforcement of the 
illumination light is beforehand determined based on a class, an application, etc. of a display panel 10. 
This relation decided beforehand is memorized by the memory (un-illustrating) which a control circuit 
40 has. 

[0024] Control of a lighting system 30 is performed by [ as being the following ]. 
[0025] Photosensor 20 outputs the signal ALS 1 1st on the strength to a control circuit 40 according to 
the detected ambient-light reinforcement. On the other hand, the predetermined output voltage Vout 
generated in a control circuit 40 is impressed to a lighting system 30, and outgoing radiation of the 
illumination light is carried out to it. If the reinforcement of an ambient light changes, the value of the 
signal ALS 1 1st on the strength will change, and a control circuit 40 generates the output voltage Vout 
according to the value of the signal ALS 1 1st on the strength which changed, and outputs it to a lighting 
system 30. At this time, the relation with the output voltage Vout corresponding to the signal ALS 1 1 st 
on the strength and it is beforehand decided to have mentioned above, and is memorized by the memory 
(un-illustrating) which a control circuit 40 has. A control circuit 40 generates the output voltage Vout 
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corresponding to the relation decided beforehand and the value of the signal ALS 1 1 st on the strength 
using an arithmetic circuit. The RUKUAPPU table (LUT) showing relation with the output voltage Vout 
corresponding to the signal ALS 1 1 st on the strength and it may be used without using an operation 
[0026] The above-mentioned control approach can realize simple and sufficient control when the 
outgoing radiation light reinforcement of the output voltage Vout and the lighting system 30 which are 
inputted into a lighting system 30 has good correspondence relation (one to one correspondence) 
However, the outgoing radiation light reinforcement of the lighting system 30 using fluorescence tubing 
changes in response to surrounding temperature or the effect of lighting time amount. That is, even if the 
same output voltage Vout is inputted, the same outgoing radiation light reinforcement is not necessarily 
obtained. In such a case, as shown in drawing 2 , the outgoing radiation light reinforcement of a lighting 
system 30 is detected, and it is desirable to form further the photosensor 50 which outputs the signal 
ALS 2 2nd on the strength according to the detected outgoing radiation light reinforcement to a control 
circuit 40, and to constitute based on the signal ALS 1 1 st on the strength, the signal ALS 2 2nd on the 
strength, and the present output voltage Vout, so that the new output voltage Vout may be generated. 
[0027] The configuration and actuation of the molds 300A and LCD 300B in two ways of the operation 
gestalt of this invention are explained referring to drawing 3 (a) and (b). 

[0028] Mold LCDin two ways300A shown in drawing 3 (a) has mold liquid crystal display panel in two 
ways 1 0a, photodiode 20a, back light 30a, and control circuit 40a. 

[0029] Mold liquid crystal display panel in two ways 10a which mold LCDin two ways300A has is a 
well-known active matrix liquid crystal display panel which has a reflective field (reflector) and a 
transparency field (transparent electrode) for every picture element (for example, refer to above- 
mentioned JP,1 1-101992,A). Mold LCDin two ways300A can display the transparent mode using the 
illumination light from back light 30a while displaying in reflective mode using the ambient light which 
carries out incidence from an observer side. Of course, in a bright environment, a perimeter cannot use 
back light 30a, but can display only in reflective mode. The rate of the area of a reflective field and a 
transparency field is suitably set up by the application of mold LCDin two ways300A. 
[0030] As photodiode 20a is shown in drawing 4 (a), it is formed in the TFT substrate 12 of mold liquid 
crystal panel in two ways 10a, and naturally the light-receiving side of photodiode 20a is turned to the 
observer side (on a drawing) like the reflector (un-illustrating) currently formed in the TFT substrate 12. 
[0031] As shown in drawing 4 (b), photodiode 20a has lower layer electrode (for example, aluminum 
layer) 22 / semi-conductor laminated structure (for example, Si) 24 / the upper electrode 28 (for 
example, ITO) formed on glass substrate 12a of the TFT substrate 12 at this order. The semi-conductor 
laminated structure 24 has the structure where the laminating of n mold, or p type semiconductor layer 
23 / 25/n-type-semiconductor layer of intrinsic-semiconductor layers 27 was carried out in this order. 
Photodiode 20a may be formed by the well-known approach on glass substrate 12a in parallel to the 
process which forms TFT. It is formed in the process in which wiring which functions as a load 22 
connected to the anode and cathode of photodiode 20a is also formed in the TFT substrate 12, for 
example, forms gate wiring and source wiring (un-illustrating). 

[0032] Control circuit 40a has the arithmetic circuit 42, the P WM electrical-potential-difference 
generating circuit 44, and the inverter 46. An arithmetic circuit 42 generates a control signal ICS for the 
setting control signal CTL generated according to a user's input, and the signal ALS 1 1st on the strength 
which is outputted from photodiode 20a and which shows the reinforcement of an ambient light based 
on reception and the relation decided beforehand. According to the specification of mold LCDin two 
ways300A, the relation between a control signal ICS and the signal 1st on the strength is set up so that 
the suitable exposure light reinforcement corresponding to ambient-light reinforcement may be obtained, 
and this relation is memorized by the memory for example, in an arithmetic circuit 42 (un-illustrating). 
In addition, the setting control signal CTL is an external signal in order to adjust the relation between a 
control signal ICS and the signal 1st on the strength, and it can also omit the setting control signal CTL 
depending on the configuration of an arithmetic circuit. 

[0033] By carrying out pulse width modulation of the standard voltage according to reception and a 
control signal ICS, a control signal ICS is changed into a predetermined electrical potential difference, 
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and the PWM electrical-potential-difference generating circuit 44 outputs it to an inverter 46. After an 
inverter 46 changes the electrical potential difference received from the PWM electrical-potential- 
difference generating circuit 44, it is outputted to back light 30a. Thus, the outgoing radiation light 
reinforcement of back light 30a is controlled by the suitable strength according to the reinforcement of 
an ambient light. 

[0034] An arithmetic circuit 42 may be constituted by the resistance Rl connected to juxtaposition 
between the operational amplifier OP1, and the opposition input terminal of an operational amplifier 
OP1 and an output terminal, and the capacity CI connected to juxtaposition at resistance Rl as shown in 
drawing 5 (a). Photodiode 20a generates the photoelectromotive force (it is proportional typically) 
according to the reinforcement of an ambient light, and generates the photocurrent IL which flows a load 
22. This photocurrent IL is introduced into the opposition input terminal of an operational amplifier 
OP 1, and is outputted to the PWM electrical-potential-difference generating circuit 44 as control voltage 
ISC expressed with -ILxRl . Control voltage ISC is inversely proportional to Photocurrent IL. 
[0035] The PWM electrical-potential-difference generating circuit 44 may consist of two operational 
amplifiers OPa and OPb and four resistance Ra, Rb, Rc, and Rd, as shown in drawing 5 (b). Resistance 
Ra is connected to the opposition input terminal of an operational amplifier OPb, and Resistance Rb is 
connected to juxtaposition between the opposition input terminal of an operational amplifier OPb, and 
the output terminal. The output terminal of an operational amplifier OPb is connected to the opposition 
input terminal of an operational amplifier OPa through Resistance Rc, the output terminal of an 
arithmetic circuit 42 is connected to the non-inverter input terminal of an operational amplifier OPa, and 
a control signal ICS is supplied. Moreover, Resistance Rd is connected to juxtaposition between the 
opposition input terminal of an operational amplifier OPa, and the output terminal. 
[0036] Standard voltage Va is impressed to the opposition input terminal of an operational amplifier 
OPb through Resistance Ra, the electrical potential difference Vb of the output section of an operational 
amplifier OPb serves as - (Rb/Ra) and Va, and the electrical potential difference Vc of the output section 
of an operational amplifier OPa serves as {(Rb-Rd/Ra-Rc) -Va}+ICS (ICS=-ILxRl). Thus, the PWM 
electrical-potential-difference generating circuit 44 outputs the electrical potential difference Vc which 
decreases with increase of a photocurrent. 

[0037] The example of relation with the suitable exposure light reinforcement corresponding to ambient- 
light reinforcement in mold LCDin two ways300A is shown in drawing 6 . When the reinforcement of 
an ambient light is weak, control circuit 40a of mold LCDin two ways300A strengthens exposure light 
reinforcement from back light 30a, there is much contribution of a display of the transparent mode, and 
as shown in drawing_6 , when the reinforcement of an ambient light is conversely strong, it controls the 
exposure light reinforcement of back light 30a so that the exposure light reinforcement of back light 30a 
is reduced and contribution of a display in reflective mode increases. Thus, since the unnecessary 
illumination light is not irradiated possible [ the display of the display grace excellent in the bottom of 
the environment where ambient-light reinforcement differs by performing feedback control according to 
ambient-light reinforcement ], power consumption can be reduced. 

[0038] Although the illustrated example showed the example which used one photodiode 30a, two or 
more photodiodes may be formed in consideration of distribution of ambient-light reinforcement. 
Moreover, illumination-light reinforcement is not restricted to the relation which falls linearly above a 
certain ambient-light reinforcement, but the relation it is unrelated on the basis of feedback control can 
be set as various relation, such as relation to which exposure light reinforcement falls stair-like with the 
rise of ambient-light reinforcement; as shown in drawing 6 . 

[0039] In addition, when the outgoing radiation light reinforcement of the output voltage Vout and back 
light 30a which are inputted into back light 30a has good correspondence relation (one to one 
correspondence), control sufficient simple by the above-mentioned approach can be realized. However, 
the outgoing radiation light reinforcement of back light 30a using fluorescence tubing changes in 
response to surrounding temperature or the effect of lighting time amount. That is, even if the same 
output voltage Vout is inputted, the same outgoing radiation light reinforcement is not necessarily 
obtained, in such a case, mold LCDin two ways 300B shown in drawing 3 (b) - the outgoing radiation 
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light reinforcement of back hght 30a is detected, and it is [ like ] desirable to prepare further photodiode 
50a which outputs the s.gnal ALS 2 2nd on the strength according to the detected outgoing radiation 
light reinforcement to control circuit 40b. This photodiode 50a outputs the signal ALS 2 2nd on the 
strength to the arithmetic circuit 42 of control circuit 40b, and based on the signal ALS 1 1 st on the 
strength, the signal ALS 2 2nd on the strength, and the current control signal ICS, the arithmetic circuit 
42 is constituted so that the new control signal ICS may be generated. Thus, display grace can be further 
improved by performing control using photodiode 50a which carries out the monitor of the outgoing 
radiation light reinforcement of back light 30a. 

[0040] Next, the configuration and actuation of the reflective mold LCD 400 of the operation eestalt of 
this invention are explained, referring to drawing 1 . 

[0041] The reflective mold LCD 400 shown in drawing 7 has reflective mold liquid crystal display panel 
10b, photodiode 20b, front light 30b, and control circuit 40b. 

[0042] Reflective mold liquid crystal display panel 10b which the reflective mold LCD 400 has is a 
well-known active matrix liquid crystal display panel which has a reflective reflector for every picture 
element. The reflective mold LCD 400 can display reflective mode using the ambient light which carries 
out incidence, and the illumination light from front light 30b from an observer side Of course in a 
bright environment, a perimeter cannot use front light 30b, but can display only using an ambient light 
[0043] Also m the reflective mold LCD 400, while being able to maintain good display grace like mold 
LCDin two ways300A mentioned above by strengthening exposure light reinforcement of back light 
30b, and weakening exposure reinforcement of back light 30b when the reinforcement of an ambient 
light is strong when the reinforcement of an ambient light is weak as shown in drawing 6 , power 
consumption can be reduced. As control circuit 40b of the reflective mold LCD 400, control circuit 40a 
of mold LCDin two ways300A and the control circuit which operates similarly with the same 
configuration substantially are used. Moreover, the photodiode which carries out the direct monitor of 
the outgoing radiation light reinforcement of front light 30b may be further formed like mold LCDin 
two ways300B, and control circuit 40b and the control circuit which operates similarly with the same 
configuration substantially may be used. 

[0044] Furthermore, the molds 300A and LCD 300B in two ways mentioned above and the transflective 
type LCD which has the same effectiveness can be obtained by replacing with the mold liquid crystal 
display panels 10a and 10b in two ways in the molds 300A and LCD 300B in two ways shown in 
drawing 3 (a) and (b), and using a well-known transflective type liquid crystal display panel (for 
example, referring to above-mentioned JP,2000- 1950 1, A). 
[0045] 

[Effect of the Invention] The display by this invention irradiates the illumination light of required 
strength at a display panel according to surrounding brightness by weakening the outgoing radiation 
light reinforcement of irradiation equipment, when the reinforcement of an ambient light is strong, and 
strengthening the outgoing radiation light reinforcement of a lighting system, when the reinforcement of 
an ambient light is weak. Therefore, while the display grace of level sufficient in the bottom of the 
various environments where ambient-light reinforcement differs is maintainable according to this 
invention, a display with low power consumption is offered. 

[0046] Furthermore, in the configuration using a active-matrix mold display panel, the rise of power 
consumption and the rise of cost can be suppressed by forming the photosensor for detecting the 
reinforcement of an ambient light in the substrate with which the switching element of a active-matrix 
mold display panel is formed. This invention demonstrates the most excellent effectiveness by applying 
to the active-matrix mold LCD of the mold both for transparency reflective. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The display panel which can display using an ambient light at least, and the photosensor 
which detects the reinforcement of the ambient light which carries out incidence to said display panel 
from an observer side, It has the control circuit connected to the lighting system which carries out 
outgoing radiation of the illumination light for a display to said display panel, and said photosensor and 
said lighting system. Said control circuit The display which controls the outgoing radiation light 
reinforcement of said lighting system based on the relation decided beforehand that the reinforcement of 
said illumination light is low, according to the reinforcement of the ambient light which said 
photosensor detected, so that the reinforcement of said ambient light is strong. 
[Claim 2] It is the display according to claim 1 said whose display panel is a reflective mold liquid 
crystal panel and said whose lighting system is a front light. 

[Claim 3] It is the display according to claim 1 said whose display panel is a mold liquid crystal panel 
both for transparency reflective and said whose lighting system is a back light. 

[Claim 4] It is the display according to claim 3 which controls the outgoing radiation light reinforcement 
of said lighting system by having the further photosensor which detects the outgoing radiation light 
reinforcement of said back light so that said control circuit serves as a value predetermined in the 
outgoing radiation light reinforcement of said back light which said further photosensor detects 
according to the reinforcement of the ambient light which said photosensor detected. 
[Claim 5] It is a display given in either of claims 1-4 by which said display panel is a active-matrix mold 
display panel equipped with the switching element formed on the substrate, and said photosensor is 
formed on said substrate. 

[Claim 6] It is the display according to claim 5 with which said control circuit controls the outgoing 
radiation light reinforcement of said lighting system based on the value of the current which flows said 
wiring by forming wiring which connects the cathode and anode of said photosensor on said substrate. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[DrawingJJ It is drawing showing typically LCD 100 of the operation gestalt by this invention. 
[Drawing 2] It is drawing showing typically other LCD200 of the operation gestalt by this invention. 
[Drawing 3] (a) And (b) is drawing showing typically the molds 300A and LCD 300B in two ways of 
the operation gestalt by this invention. 

[Dra wing 4] (a) is drawing showing typically the photodiode formed in the mold liquid crystal panel in 

two ways, and (b) is drawing showing the cross section of a photodiode typically. 

£J>awjngJ>] (a) is the block diagram showing the example of an arithmetic circuit typically, and (b) is 

the block diagram showing typically the example of an PWM electrical-potential-difference generating 

circuit. 

[Drawing 6] It is the graph which shows the example of the relation of the ambient-light reinforcement 
and illumination-light reinforcement which are used for this invention at control of the lighting system 
of LCD of an operation gestalt. 

[Drawing 7] It is drawing showing typically the reflective mold LCD 400 of the operation gestalt by this 
invention. 

[Description of Notations] 
10 Display Panel 

10a Mold liquid crystal display panel in two ways 

10b Reflective mold liquid crystal display panel 

20 50 Photosensor 

20a, 20b, 50a Photodiode 

22 Load of Photodiode (Wiring) 

30 Lighting System 

30a Back light 

30b Front light 

40 Control Circuit 

42 Arithmetic Circuit 

44 PWM Electrical-Potential-Difference Generating, Circuit. 
46 Inverter 
100,200 Display 

300A, 300B Mold LCD in two ways 
400 Reflective Mold LCD 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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